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EXPERIENCE WITH INSTALLATION AND OPERATION OF DIGITAL ELECTRONIC BALANCES

William R. Severe, Charles C. Thoaas, Jr., and Melvin M. Staphens
University of California
Los Alamos Scientifio Laboratory
Los Alamos, NM 87545 USA

Abatract

Los Alamos Scientific Laboratory is imple-
monting a near real-time ruolear material
control program. Digital alectronic balances
interfaced directly to a central computer are an
important part of this program. Weighing errors
are characterized and several =methods of instal-
lation ars discussed in teras of the impact on
measurement errors.

Introduction

A majur nondestructive assiy measurement
cachnique used in the Los Alamos 3cientiflic
Lahoratory Plutonium Processing Facility is bulk
waight and assay fagtor. The former 1is deter-
mined by balances and the latter is “ased on
chemical analysis. This paper disousses the
sxperience with the sleotronic balances instal-
led in the gloveboxes including bdboth the
installation eand preciaion and adourmoy as-
pects. Remoting teochniques measurement aontrol
and statisticel analysis methods are presented.
Results obtained for selectsd balances are
inoluaed.

Materials and Methods

The DIMAC system uses commercially available
digital reesdout slectronio balances. These
units have heen modified to minimize the amount
of slectronics Jithin the gloveabox. The hasic
unit leooatas oniy the wmighing pan and forae-
restoring cechanism within the glovebox. The
weigh cell cozponants are housaed in a stainless
steel compartment, as shown in Fiz. 1, and have
proven to be resistant to chemical correosion and
radiologizal damage. The electronics package
shown in Fig. 2 i3 placed nutside “he zlovebox
and looated in a position that facilitates sper-
ator interaotion when a weighing ‘s made. The
aslsctroniza and alaotromechanical 3sations of
the dalance are conneated by <able made up of
3lx ‘wisted pairs of wires with individual
ahielding. This arrangement plugs into the
alsotronics and sleotromechanical paokages with
standard connectors. The 2able psnetrates :he
glovebox with a through-bulkhead A=pin hermet-
ically sealed receptacle. This remoting
technique hae some limitations. A weak slac-
tronic signel must de used which results in a
naximum cable length of 20 feet. Al3o. jue to
the weak signal, movamant >f the zonnec:ing
cablse causes capacitance changes {n the 2abling
sufficient 5 produce zhanges in the balance
;allidratlion,

An alternate remoting method results in {ue
provad signal “ransmission but l2as Jorrnsisn
~92istande. This teohnique movas the .ranaducar
board inside the alsctromschanical weight ~ell
housing. This produces a stronger, more s“able
signal to the axtarnal! alaotronias package.

Ahen this teohnique is zo0upled with a

strain-relieved direct connection of the cable
at the weight cell and alectronics paokages,
movement of the cable no longer affeots balance
calibration. This technique has been utilized
in the DYMAC system where corrosion rsaistance
was not a signiTicant faoctor. Tor the corrosive
snvironment, the basio remoting teohnique is
preferred. A suitable potting teohnique for the
transducer boaurd would provide the optimal solu-
tion of both high acorrosion resistance and good
sigral transmission charaoteristics.

The extarnal sleatronios package features a
4igital readout for operator :-spection and an
option for retaining a measursme~: for <irect
transaission to the central ~omputer. _o retair
1 weight for transmissio., *:he opers prassess
a "hold"™ button. This action latches the neas-
ured welight in the readout and prepares an in-
terfage to transmit data on command from the
DYMAC computer. The "hold"™ feature 's operative
only when the balance reading has stabilized.
The interface receives parallel BCD data from
the balance and converts it to serial ASCII for-
mat. Da . i3 then transmitted to the DYMAC
computer by an optiocally i{solated 20 mA zurrent
loop. :

Provided that the weight cell and z2cnnecting
cabling are immobilized when the hHasic remoting
scheme 13 used, the preoision and acauracy of
the bSalances '3 independant of remoting
technique.

There ars three types of DYMAC electronin
balances: 5.5 kg capacity readable to 0.l zram,
5.5 kg capacity readable to 0.01 gram, and 15 kg
capacity readable to 0.1 zram. The 5.5 <g bal=-
anoe types ars identical except that the 7.0l
Jram readabllity model has an extra digit dis-
played.

DYMAC uses an on-line measurement control
program o compils balance prenision and ac-
curacy data and %o providie a daily check of
balance performance. The measurement 2onir9l
program conaists of four accuracy checks and >he
pracision check per Jeek. An accuracy Jheck i3
done daily axcept for “he djay a preoision :heck
{3 made. The accuracy check consists of single
«8ighings of NBS traceable raference waights at
each of two levels {1 xg and 4 xg). The nreci-
sion cheak consists of 5 independent weighings
of eagh of the =eference weights. The weight
"ssul:s are transmitted o the DYMAC computer by
an >perator initiated cransacstion through one of
the Interactive terminals.

The fundamental on-line control jarameters
1re the t-parameter for accuracy ind :he
F-parameter for praalsion. The :-parimetar for
1 aingle measurement ‘3
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Figure 1. Electronic balance weight cell and reference weights.
Figure 2. Balance electronics package

Figure 3. An operator tares a can on an electronic balance.



